Inhibition of ALDH1A1 activity decreases expression of drug transporters and reduces chemotherapy resistance in ovarian cancer cell lines.
The high mortality of ovarian cancer patients results from the failure of treatment caused by the inherent or acquired chemotherapy drug resistance. It was reported that overexpression of aldehyde dehydrogenase A1 (ALDH1A1) in cancer cells can be responsible for the development of drug resistance. To add the high expression of the drug transporter proteins the ALDHA1 is considered as a molecular target in cancer therapy. Therefore, we analysed drug-resistant ovarian cancer cell lines according to ALDHA1 expression and the association with drug resistance. The expression of ALDH1A1, P-glycoprotein (P-gp) or breast cancer resistance protein (BCRP) was determined using a microarray and confirmed by Q-PCR, western blot and fluorescence analysis. ALDH1A1 activity was determined using an Aldefluor assay. The impact of all-trans retinoic acid (ATRA) and diethylaminobenzaldehyde (DEAB) on chemotherapy resistance was assessed by the MTT chemosensitivity assay. The most abundant expression of ALDH1A1 was noted in paclitaxel- and topotecan-resistant cell lines where two populations of ALDH-positive and ALDH-negative cells could be observed. Those cell lines also revealed the overexpression of P-gp and BCRP respectively, and were able to form spheres in non-adherent conditions. Pre-treatment with ATRA and DEAB reduced chemotherapy resistance in both cell lines. ATRA treatment led to downregulation of the ALDH1A1, P-gp and BCRP proteins. DEAB treatment led to downregulation of the P-gp protein and BCRP transcript and protein. Our results indicate that ALDH1A1-positive cancer cells can be responsible for drug resistance development in ovarian cancer. Developing more specific ALDH1A1 inhibitors can increase chemotherapy effectiveness in ovarian cancer.